Reduced inhibition of activated prothrombin by heparin and venous thromboembolism: heparin resistance revisited.
We evaluated a new test, based on prothrombin activation by Echis Carinatus snake venom in the absence/presence of unfractionated heparin, in patients with venous thromboembolism (VTE). The test (activated prothrombin heparin-inhibition test) was performed in 555 unselected, unrelated patients who had suffered from at least one objectively confirmed VTE and the results were compared with those obtained in 408 healthy controls. In 71 (12.8%) of the 555 patients the results of the test, expressed as a normalized ratio, were below the cut-off. This compared with 19 (5% by definition) results below the cut-off in the control group. The crude OR for VTE in subjects with altered vs those with normal results was 3.00 (95% CI: 1.78-5.07). ORs did not significantly change after adjustment for age (2.86, 95% CI: 1.68-4.85) and age/sex (2.80, 95% CI: 1.64-4.77) by logistic regression. After adjustment for antithrombin III, fibrinogen and prothrombin levels the risk associated with altered results remained significantly high. The overall OR for VTE in females (3.22; 95% CI: 1.53-6.75) was higher than that in males (2.69; 95% CI: 1.27-5.69). However, for both sexes there was a sharp increase in the risk of VTE associated with altered results in patients aged less than 45 years (crude OR 9.61; 95% CI: 3.38-27.3). Lower than expected thrombin inhibition by endogenous antithrombin action after full activation by heparin addition was found to be a common feature in patients who suffered from previous venous thrombotic events, and may reflect a hitherto unrecognized thrombophilic alteration.